Introduction
============

Over the past few decades, a structural transformation from the manufacturing-based to service-focused economies has been observed in many developed as well as developing countries ([@B14]; [@B89]). As such, possessing effective leadership qualities in this service era is indispensable in the contemporary world ([@B21]; [@B23]).

This service-focused leadership has been widely discussed in literature on both public and commercial service units. According to [@B64], leader's service-focused behavior, or service leadership, communicates a commitment to high levels of service quality. Compared with general leadership, service leadership is believed to exert a stronger influence on service outcomes ([@B33]). It is argued that service-oriented management and effective service leadership foster a service climate and consequently improve service performance ([@B37]). Some assessment tools on service leadership have been developed and adopted in related empirical studies ([@B64]; [@B37]), such as Service Climate Scale (includes items measuring service-oriented leadership behavior) developed by [@B65], and a managerial measure of organizational service-orientation developed by [@B45], where service leadership was conceptualized as a combination of servant leadership and service orientation.

Although available scales measuring service leadership have a solid theoretical foundation and engendered much research, some research gaps exist. First, these scales were often developed with a strong focus on customer service. However, "service" in service economy should be interpreted in a broader context involving not only customer service but also the commitment to self-development, service to followers as well as society. Second, although service leadership is closely related to servant leadership, they are distinct concepts ([@B66]; [@B95]). According to the servant leadership theory, followers' needs precede leaders' individual needs ([@B69]). In contrast, service leadership seeks the mutual satisfaction of needs of both leaders and followers. Therefore, servant leadership scales may not be totally appropriate to assess service leadership. Third, available scales of service leadership mainly focus on leadership competences that guide and reward service delivery (i.e., "doing" of service leadership), such as goal setting, planning and coordinating ([@B64]). Leaders' ability to make moral decisions and caring for others (i.e., "being" of service leadership) have often been considered relevant factors but not indispensable attributes of service leadership ([@B38]). To fill the gaps, a set of assessment tools measuring service leadership was developed based on the Service Leadership Model proposed by Po Chung ([@B70], [@B71]). In the following parts, the Service Leadership Model, its unique features, and the project entailing the construction and validation of Service Leadership Scales are outlined.

The Service Leadership Model and Its Unique Features
----------------------------------------------------

Service leadership is conceptualized as a "service aimed at ethically satisfying the need of self, others, groups, communities, systems, and environments" ([@B81], p. 233). The Service Leadership Model highlights three core attributes: *Competence*, *Character*, and *Caring*. First, *Competence* covers one's task-specific knowledge and skill sets required to excel in operational duties, which are essential for leaders to win over their followers ([@B22]). *Character* is defined as one's propensity to behave "in ways that are consistent with high \[moral\] values" ([@B23], p. 59), to command respect and trust from followers. *Care* entails harboring an unselfish intent toward others so as facilitating their growth and development ([@B29]; [@B80]).

The Service Leadership Model builds on and complements other existing leadership paradigms such as servant leadership, ethical leadership, and transformational leadership (see [@B69] for a thorough review). First, as discussed earlier, contrary to the servant leadership model deemphasizing one's own needs ([@B28]; [@B62]), effective service leadership appreciates self-serving endeavors to develop one's capacity and eagerness to satisfy others' needs. Second, while the ethical leadership model emphasizes moral *Character* ([@B13]), *Competence* ([@B69]) and service provision on the "self" and "others" levels ([@B49]), how *Care* impacts leadership effectiveness remains under-addressed ([@B69]). Third, transformational leaders motivate the pursuit of collective goals at the expense of personal interest, and in so doing these leaders help followers fulfill their potential through idealized influence, inspirational motivation, intellectual stimulation, and individualized considerations ([@B9]; [@B6]). Transformational leadership theory has limited coverage on *Competence* and *Care* as the determinants of leadership success ([@B69]).

In a nutshell, the Service Leadership Model incorporates several core features of related leadership paradigms and attempts to build up an integrative perspective in leadership ([@B69]). Such a perspective inspires the education of a generation of new leaders that can thrive in this service era ([@B68]; [@B78], [@B77]).

Service Leadership Education in Hong Kong
-----------------------------------------

As one of the most important outcomes of higher education, leadership of university students is highly regarded by both universities and employers ([@B8]). However, a discrepancy exists between employers' expectation and what university students could demonstrate in service economies ([@B77]). Such a discrepancy results in a mismatch in recruitment, low job satisfaction and even mental burnout amongst the existing staff ([@B91]). Thus, Po Chung, the co-founder of DHL International and the incumbent chairperson of the Hong Kong Institute of Service Leadership & Management Limited (HKI-SLAM), put forth the Service Leadership Model with a vision to nurture a generation of emergent service leaders who are not only competent, but are also moral and caring ([@B77]).

To promote quality leadership education conducive to students' personal growth and employability, Chung argued passionately for the need to incorporate formal training based on the Service Leadership Model into the curriculum of undergraduates in Hong Kong ([@B21]; [@B78]). With the financial support of the Victor and William Fung Foundation and the collaborative effort from the HKI-SLAM and universities financed by the University Grants Committee (UGC), a multi-year project entitled "Fung Service Leadership Education Initiative (FSLEI)" was implemented in eight UGC-funded universities in Hong Kong. Based on the Service Leadership and Management (SLAM) curriculum framework proposed by the [@B34], all institutions under the FSLEI independently developed programs and curriculum materials that facilitate learning of service leadership at the undergraduate level ([@B68]). While it is important to develop service leadership curriculum materials and training programs, it is equally important to develop objective measures of service leadership qualities ([@B68]). Unfortunately, the paucity of validated assessment tools on service leadership in the Chinese context ([@B77]) has hindered meaningful analyses on the effectiveness of service leadership education under the FSLEI ([@B82], [@B85]).

Against such a backdrop, the research team at a Hong Kong university initiated a multi-year project entitled 'Development and validation of measures based on the Service Leadership Model' ([@B77]). This project entailed the construction and validation of three scales, each of which constituted a parameter of success of an educational program ([@B85]) pertaining to one's *Attitude*, *Behavior*, and *Knowledge* on the Service Leadership Model ([@B77]). Some related publications can be seen elsewhere (e.g., [@B72],[@B73],[@B76]; [@B67]). This paper primarily discusses the findings of a large-scale validation study on the Service Leadership Behavior Scale, which was designed to measure one's exhibited behavioral attributes characteristic of a service leader.

Service Leadership Behavior Scale
---------------------------------

As part of the research program ([@B77]), the Long-Form Service Leadership Behavior Scale (SLB-LF-97) was developed primarily based on the SLAM curriculum framework ([@B34]), *25 Principles of Service Leadership* ([@B22]), *12 dimensions of a Service Leader* ([@B23]), and other published works from the leadership literature (e.g., [@B94]; [@B32]). Initially, the SLB-LF-97 contained the following proposed domains: 3-Cs model (*Competence*, *Character* and *Care*), service provision, commitment to continuous improvement, and distributed leadership.

The SLB-LF-97 was administered in a preliminary validation study involving 231 university students ([@B72]), where the results informed the retention of 65 items forming a short-form of the scale (SLB-SF-65). The SLB-SF-65 included 12 factors: problem-solving, self-leadership and life-long learning, non-cognitive intrapersonal competences, distributed leadership, integrity, care provision, concern, self-reflection, service provision, positive social relationship, communication skills, and fairness ([@B72]). Both the SLB-LF-97 and the SLB-SF-65 exhibited excellent reliability (αs \> 0.95) and robust convergent validity, with the latter evidenced by the significant and positive correlation with a host of theoretically relevant constructs such as servant leadership (*r* = 0.78) and leadership self-efficacy (*r* = 0.55) ([@B73]). Nonetheless, the dimensionality of the SLB-SF-65 remained to be ascertained owing to the relatively modest sample size (*N* = 231). The background, conceptual model and steps involved in the development of different forms of Service Leadership Behavior Scales are outlined in [@B75].

Objectives of the Present Study
-------------------------------

Utilizing the data from a validation study involving 4,486 undergraduates from eight UGC-funded universities, the present study sought to build upon the abovementioned preliminary validation study ([@B73]) in two ways. First, following the commonly adopted two-step dimensionality analysis ([@B58]; [@B11]) involving an exploratory factor analysis (EFA) followed by a confirmatory factor analysis (CFA), the present study attempted to examine the dimensionality of the SLB-SF-65. Second, via the utilization of a much larger sample alongside several well-validated external criterion measures adopted in the study of [@B73], the present study attempted to further establish the reliability and convergent validity of the SLB-SF-65. Based on [@B73] initial findings, this study constituted a pioneer effort to construct and validate an objective assessment tool on service leadership in a Chinese context. The present findings contribute to the scanty literature of service leadership evaluation in the Chinese context ([@B82], [@B85]) and serve to produce a valuable instrument to assess learning outcomes of service leadership training programs ([@B68]).

In the present study, evaluation of factorial validity of the SLB-SF-65 involved two steps, with the dataset (*N* = 4,486) randomly split into two halves (subsets A and B) to facilitate both the EFA and the CFA. The EFA performed on subset A (*N* = 2,246) resulted in a stable and valid initial six-factor, 48-item solution (SLB-SF-48, see [Figure 1](#F1){ref-type="fig"}), which was consistent with the original conceptual model. Details pertaining to the EFA were reported in [@B73]. The six factors, each of which formed a subscale on the basic dimensions of service leadership, were accordingly named (a) Self-improvement and Self-reflection (12 items), (b) People and Principles Orientation (12 items), (c) Resilience (8 items), (d) Social Competence (7 items), (e) Problem-Solving (6 items), and (f) Mentorship (3 items). In this paper, this six-factor solution was then subjected to a CFA performed on subset B (*N* = 2,240), with the objective to evaluate how this proposed model fit the rest of the data and stability of the factor structure.

![The initial six-factor, 48-item factorial structure (Model 0; i.e., SLB-SF-48).](fpsyg-10-01770-g001){#F1}

Materials and Methods {#s1}
=====================

The data were derived from a research project on service leadership involving eight UGC-funded universities in Hong Kong. Students were invited to participate in the survey via an electronic platform. The data were collected between March and June, 2017. During the survey, the purpose of this study, the principles of voluntary participation and withdrawal, and the compensation arrangement were explained on the survey webpage and the invitation documents. Students were asked to indicate their acceptance or refusal to join the study on the opening page. We rewarded each participant a supermarket gift voucher valued at HK\$100 (US\$12.80).

Procedures
----------

In total, 4,555 completed responses were retrieved. Three steps were performed for data cleaning. First, we removed six cases in which students declined to participate. Second, 30 cases were excluded because either they had completed the questionnaire designed for universities other than their own, or they revealed themselves as non-undergraduates in open-ended questions. Third, after reviewing respondents' student identity number (which is anonymous to the Research Team), 33 cases with multiple participation were removed from the sample. Ultimately, 4,486 cases were retained as the working sample.

Profiles of the Respondents
---------------------------

Among the 4,486 students, 1,517 were males and 2,969 were females. The majority of the sample were aged 20--24 years (68.4%; mean age = 20.47 years, *SD* = 1.67), had previous work experience (91.4%), and assumed the leadership position before (61.4%). Most participants had not received credit- or non-credit-bearing training in service leadership before (74.3 and 82.0%, respectively), and claimed to know "a little" or "some" about service leadership (75.0%).

Instruments
-----------

### Assessment of Service Leadership Qualities

The Long-Form Service Leadership Behavior Scale (SLB-LF-97) was designed to measure the behavioral attributes of an effective service leader ([@B77]). The 97 scale items were developed based on the general leadership literature (e.g., [@B94]; [@B32]), publications based on the Service Leadership Model (e.g., [@B22]; [@B78]; [@B23]) and the SLAM curriculum framework ([@B34]), with four domains, including the 3-Cs model (*Competence*, *Character* and *Care*), service provision, commitment to continuous improvement, and distributed leadership. The SLB-LF-97 was validated in a study involving 231 students from a university in Hong Kong ([@B72]). The findings suggested the retention of 65 items to form the SLB-SF-65, which was employed in the present study. The dimensions derived are generally consistent with the original conceptual model. Each item of the SLB-SF-65 describes a specific leadership behavior where the respondents evaluate how well each item describes their leadership behavior (see [Table 1](#T1){ref-type="table"} for sample items). A six-point Likert scale was used (1 = very dissimilar; 6 = very similar). Both the SLB-LF-97 and the SLB-SF-65 recorded excellent internal consistency (αs \> 0.95; mean inter-item correlations \> 0.25) in the previous validation study ([@B73]).

###### 

Sample items of the Short-Form Service Leadership Behavior Scale (SLB-SF-65).

  Items                                                                     Very Dissimilar to Me   Moderately Dissimilar to Me   Slightly Dissimilar to Me   Slightly Similar to Me   Moderately Similar to Me   Very Similar to Me
  ------------------------------------------------------------------------- ----------------------- ----------------------------- --------------------------- ------------------------ -------------------------- --------------------
  Sample item 1. I try to serve others without regard to their positions.   1                       2                             3                           4                        5                          6
  Sample item 2. I refuse to give in without a fight amidst adversity.      1                       2                             3                           4                        5                          6
  Sample item 3. I have no problem working with others.                     1                       2                             3                           4                        5                          6

All sample items were slightly re-phrased to avoid practice effect.

The research also entailed the construction of scales designed to assess individuals' knowledge of the Service Leadership Model ([@B77], p. 167) as well as their attitudes and beliefs about desired leadership qualities ([@B77], p. 212). In the present study, the shortened final versions of these two scales were administered.

### Short-Form Service Leadership Knowledge Scale (SLK-SF-40)

The Service Leadership Knowledge Scale was developed based on the SLAM curriculum framework ([@B34]) and the literature on service leadership (e.g., [@B78]; [@B23]). Participants' responses to the original 200 items were coded based on accuracies (1 = correct; 0 = incorrect). Based on a criterion-validation study involving 160 Hong Kong university students ([@B85]), 50 items were retained to form the shortened scale (SLK-SF-50). Then the SLK-SF-50 was administered in a large-scale validation study, of which the results suggested the removal of additional 10 items to form the final SLK-SF-40 ([@B74]). [Table 2](#T2){ref-type="table"} illustrates several sample items of the final SLK-SF-40 administered in the present validation study.

###### 

Sample items of the Short-Form Service Leadership Knowledge Scale (SLK-SF-40).

  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Items                                                                                                                                                                             Options                                               Correct answer
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------- ----------------
  Sample item 1: A manager under the service economy wants to hire someone. Based on the Service Leadership Model, which of the following advice would you give him/her?            \(A\) Hire for qualifications, train for character\   B
                                                                                                                                                                                    (B) Hire for character, train for skills\             
                                                                                                                                                                                    (C) Hire for attitude, train for character\           
                                                                                                                                                                                    (D) Hire for efficiency, train for mindset            

  Sample item 2: Meg devoted herself to a career in relieving people of their hunger, isolation, and poverty. Which dimension of character strengths was shown by Meg's devotion?   \(A\) Justice\                                        C
                                                                                                                                                                                    (B) Courage\                                          
                                                                                                                                                                                    (C) Humanity\                                         
                                                                                                                                                                                    (D) Temperance                                        
  --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

All sample items were slightly re-phrased to avoid practice effect.

### Short-Form Service Leadership Attitude Scale (SLA-SF-46)

The Long-Form Service Leadership Attitude Scale was developed based on the Service Leadership Model ([@B70], [@B76]) and the leadership literature (e.g., [@B57]; [@B41]). Each of the original 132 statements presents a viewpoint on the nature of leadership and how a leader ought to conduct him/herself, where participants evaluated the extent to which they concurred with each item ([@B77]). A six-point Likert scale was used (1 = strongly disagree; 6 = strongly agree). Based on findings from an unpublished, quasi-experimental validation study involving 200 students from a university in Hong Kong, a shortened version of the survey containing 73 items was formed (SLA-SF-73). The SLA-SF-73 was further refined based on Exploratory Factor Analyses and Confirmatory factor analyses by using a large-scale sample ([@B46]; [@B67]). The final SLA-SF-46 used in the present study possesses excellent internal consistency (α = 0.93, mean inter-item correlations = 0.27). Sample items of the SLA-SF-46 are shown in [Table 3](#T3){ref-type="table"}.

###### 

Sample items of the Short-Form Service Leadership Attitude Scale (SLA-SF-46).

  Items                                                               Strongly Disagree   Disagree   Slightly Disagree   Slightly Agree   Agree   Strongly Agree
  ------------------------------------------------------------------- ------------------- ---------- ------------------- ---------------- ------- ----------------
  Sample item 1: Good leaders serve with a genuine heart.             1                   2          3                   4                5       6
  Sample item 2: Good leaders give high priority to ethical issues.   1                   2          3                   4                5       6

All sample items were slightly re-phrased to avoid practice effect.

The present study is primarily concerned with the validation findings for the SLB-SF-65. Details in relation to the validation of the SLA-SF-73 and the SLK-SF-50 are discussed in two separate papers ([@B74],[@B76]).

### External Criterion Measures

Four external criterion scales adopted from the personality and leadership literature were used to gauge the convergent validity of the SLB-SF-65. These included the Revised Servant Leadership Profile (RSLP), Moral Self-Concept Scale (MSC), Leadership Efficacy Scale (LEF), and the Interpersonal Reactivity Index (IRI).

The RSLP was developed by [@B96] to examine servant leadership. In this study, we selected five factors of the RSLP, which included 20 items that were highly relevant to the SLAM curriculum framework ([@B34]). These five factors are empowering and developing others (five items), serving others (seven items), open, participatory leadership (two items), inspiring leadership (two items), and courageous leadership (four items). The RSLP demonstrated excellent reliability in the present study (α = 0.94, mean inter-item correlations = 0.46).

The MSC was developed by [@B18] to measure young people's self-appraisal on morality. The dimensions of MSC include conduct and virtues, self-control and disciplines, and altruism. All these aspects are crucial to how a service leader conducts himself/herself ([@B22]). The MSC presented good internal consistency in this study (α = 0.83, mean inter-item correlations = 0.44).

The LEF was developed by [@B52] to examine one's level of confidence in his/her capacity to lead effectively. The LEF showed an acceptable internal consistency metrics (α = 0.70, mean inter-item correlations = 0.24).

The IRI was developed to assess empathy ([@B25]). In this study, we selected 14 items from two subscales of IRI, including empathic concern (IRI-EC, seven items) and perspective taking (IRI-PT, seven items). These two subscales are closely related to the qualities of an effective service leader ([@B23]). The IRI also showed good internal consistency in the present study (α = 0.74).

Analysis
--------

### Factorial Validity

Both exploratory (EFA) and confirmatory factor analysis (CFA) were involved in the validation study. While EFA provides preliminary evidence of a theoretical factorial solution ([@B73]), CFA serves to verify the solution and validate the construct of the instrument ([@B11]). This two-step analytic approach has been commonly adopted to establish factorial validity of an instrument (e.g., [@B58]; [@B97]; [@B90]). SPSS version 24.0 (IBM) was utilized to administer the EFA and analyses of reliability and convergent validity. Mplus version 6.12 ([@B54]) was used to perform the CFA.

As mentioned above, EFA was conducted on the SLB-SF-65 using a principal component analysis (PCA) with varimax rotation. Related findings suggested a six-factor structure of the trimmed scale (i.e., SLB-SF-48), which retained 48 items with factor loadings larger than 0.50. Besides, identical PCAs were performed on subsets A (*N* = 2,246) and B (*N* = 2,240). Tucker's coefficients of congruence (*r*~c~) were used to evaluate the factor structure stability across the two subsets. SLB-SF-48 was revealed to be internally consistent and have a stable factorial structure. The item loadings of all 48 items ranged from 0.50 to 0.76. Details regarding the EFA and the steps involved in forming the initial 48-item behavior scale were reported in another paper ([@B73]). The present paper primarily reports the findings of the CFA performed on the subset B (*N* = 2,240), internal consistency, convergent and factorial validity of the final version of the Service Leadership Behavior Scale (SLB-SF-38).

Before performing the main analyses, we conducted a preliminary screening to examine the skewness and kurtosis of the variables involved. [@B20] criteria was adopted (skewness \< \|2\|; kurtosis \< \|7\|). Then we administered the multigroup CFA (MGCFA) to establish measurement invariance of the final model. A series of MGCFAs were conducted following the steps suggested by [@B93], which specified configural, metric, scalar and error variance invariance models to be examined. The MGCFAs were performed on three pairs of subsamples under subset B (*N* = 2,240). One pair involved males (*N* = 728) versus females (*N* = 1,498), the second pair included "odd" (*N* = 1,120) versus "even" (*N* = 1,120) groups based on case number, and the third pair included "young" (*N* = 1,120) versus "old" (*N* = 1,120) groups based on student age. Due to length constraints and the similarity of the analyses between gender and age groups, the present study mainly reported the detailed information of measurement invariance tests on the first two pairs of subsamples.

The model fit was examined by indices including the chi-square (*χ*^2^), comparative fit index (CFI), Bentler-Bonett Non-Normed fit index (NNFI), root mean square error of approximation (RMSEA), and the standardized root mean square residual (SRMR). We adopted the cutoff of 0.90 for both CFI and NNFI as indicators of adequate fit ([@B40]; [@B7]; [@B93]). Regarding RMSEA and SRMR, a value below 0.80 and 0.10, respectively, should represent reasonable fit ([@B15]; [@B31]). Considering that *χ*^2^ test is sensitive to sample size and model complexity, we adopted difference-in-CFI (ΔCFI) as the main invariance test indicator ([@B19]). Particularly, as proposed by [@B19], a ΔCFI below (or equal to) 0.01 suggests invariance ([@B63]; [@B16]). Additionally, modification indices (M.I.s) of items were reviewed upon marginal model fit. Some researchers suggested that items with extreme M.I.s (i.e., \>40.0) should be dropped ([@B4], p. 417).

### Reliability and Convergent Validity

Cronbach's alpha values and mean inter-item correlations were used as the indicators of reliability of the behavior scale and the subscales derived. We also examined the convergent validity of the behavior scale in terms of its correlation with relevant constructs such as servant leadership and empathy measured by external measures (e.g., RSLP, IRI). Specifically, considering that servant leadership, moral self-concept, leadership efficacy and empathy were all key behavioral prerequisites of a service leader (see [@B22]; [@B23]), we hypothosized a positive and significant correlation between the service leadership behavior scale and the RSLP (Hypothesis 1), MSC (Hypothesis 2), LEF (Hypothesis 3), and IRI (Hypothesis 4), respectively.

The convergent validity of the behavior scale could be further evidenced by its correlation with the SLA-SF-46 and the SLK-SF-40. Since all three scales were constructed to examine different facets of service leadership, we predicted a positive and significant correlation between the behavior scale (and its subscales) with both the SLA-SF-46 (Hypothesis 5) and the SLK-SF-40 (Hypothesis 6).

Results
=======

Data Screening and Descriptive Statistics
-----------------------------------------

As detailed in [Table 4](#T4){ref-type="table"}, Cronbach's alpha values and mean inter-item correlations showed good internal consistency of the initial six-factor solution (see [Figure 1](#F1){ref-type="fig"}). No abnormal findings were found regarding each variable's means, standard deviation, univariate skewness and kurtosis values. In short, the descriptive analyses informed the normality of data distribution, rendering the use of Maximum Likelihood (ML) estimation method appropriate. The sample size of the present study (*N* = 2,240) was also adequately powered ([@B47]).

###### 

Descriptive statistics and Reliability indices of the original 48-item model (SLB-SF-48).

                                                Factors                                        
  --------------------------------------------- --------- ------- ----- ------ ------ -------- --------
  \(1\) Self-improvement and Self-Reflections   0.930     0.527   Q47   4.56   1.00   −0.729   0.813
  (12 items)                                                      Q48   4.65   0.94   −0.719   0.995
                                                                  Q49   4.50   0.98   −0.695   0.863
                                                                  Q50   4.42   1.06   −0.690   0.504
                                                                  Q51   4.72   0.88   −0.742   1.393
                                                                  Q52   4.66   0.95   −0.703   0.892
                                                                  Q53   4.61   0.93   −0.626   0.762
                                                                  Q54   4.56   0.98   −0.756   0.959
                                                                  Q55   4.67   0.97   −0.689   0.649
                                                                  Q56   4.70   0.94   −0.792   1.161
                                                                  Q57   4.61   0.95   −0.705   0.969
                                                                  Q58   4.60   0.98   −0.586   0.524
  \(2\) People and Principles Orientation       0.905     0.446   Q01   4.38   0.96   −0.780   1.135
  (12 items)                                                      Q32   4.55   0.95   −0.659   0.842
                                                                  Q37   4.71   0.92   −0.903   1.736
                                                                  Q38   4.79   0.90   −0.800   1.163
                                                                  Q39   4.77   0.93   −0.756   0.974
                                                                  Q40   4.48   0.99   −0.680   0.685
                                                                  Q41   4.67   0.88   −0.706   1.153
                                                                  Q42   4.65   0.88   −0.640   0.982
                                                                  Q60   4.75   0.91   −0.887   1.635
                                                                  Q61   4.58   0.93   −0.849   1.479
                                                                  Q62   4.64   0.85   −0.638   1.117
                                                                  Q65   4.82   0.86   −0.807   1.406
  \(3\) Resilience                              0.888     0.502   Q11   4.19   1.10   −0.513   −0.064
  (8 items)                                                       Q12   4.19   1.09   −0.452   −0.089
                                                                  Q13   4.31   1.04   −0.587   0.331
                                                                  Q15   4.44   0.96   −0.624   0.740
                                                                  Q16   4.50   0.96   −0.526   0.468
                                                                  Q17   4.43   0.97   −0.530   0.480
                                                                  Q18   4.27   1.09   −0.586   0.226
                                                                  Q19   4.23   1.11   −0.514   0.025
  \(4\) Social Competence                       0.898     0.556   Q20   4.65   0.92   −0.738   1.121
  (7 items)                                                       Q21   4.64   0.94   −0.896   1.347
                                                                  Q22   4.70   0.91   −0.795   1.344
                                                                  Q24   4.51   0.93   −0.751   1.138
                                                                  Q25   4.36   1.00   −0.576   0.420
                                                                  Q26   4.39   0.96   −0.585   0.436
                                                                  Q27   4.48   0.97   −0.622   0.665
  \(5\) Problem-Solving                         0.875     0.539   Q04   4.43   0.93   −0.463   0.305
  (6 items)                                                       Q05   4.22   1.00   −0.467   0.191
                                                                  Q06   4.56   0.97   −0.614   0.585
                                                                  Q07   4.53   0.95   −0.544   0.487
                                                                  Q08   4.48   0.98   −0.629   0.565
                                                                  Q09   4.38   0.95   −0.610   0.726
  \(6\) Mentorship                              0.847     0.647   Q43   4.35   0.98   −0.572   0.472
  (3 items)                                                       Q44   4.19   1.04   −0.496   0.192
                                                                  Q45   4.18   1.07   −0.540   0.146
  Service Leadership Behavior Scale             0.966     0.377   --    4.51   0.60   --       --
  (48 items; SLB-SF-48)                                                                        

N = 2,240. α, Cronbach's alpha coefficients. SD, standard deviation.

Factorial Validity Assessment
-----------------------------

### Factor Structure of the Initial Model: SLB-SF-48

Based on the original EFA solution, the findings revealed that the initial model (SLB-SF-48) fit the data reasonably well (RMSEA = 0.061; SRMR = 0.046), although some indices (CFI = 0.86; NNFI = 0.86) fell short of the recommended levels ([@B5]). After reviewing the modification indices (M.I.s), we further removed 10 items reflecting double factor loadings or a strong residual covariance with other items or factors (see [Table 5](#T5){ref-type="table"}) ([@B4]; [@B7]). The alpha values remained high when an item was removed from the scale (ranged from 0.853 to 0.925, see [Table 5](#T5){ref-type="table"}). The resultant six-factor, 38-item model (Model 1) was subjected to the second CFA.

###### 

Items removed from SLB-SF-48 due to extreme modification indices.

  Factors                                Items removed   α if an item is deleted   Modification indices (M.I.s) with items within the same factor   
  -------------------------------------- --------------- ------------------------- ---------------------------------------------------------------- --------
  Problem-solving                        Q09             0.853                     Q06                                                              42.28
                                                                                   Q08                                                              193.93
  Resilience                             Q11             0.880                     Q12                                                              509.64
                                                                                   Q15                                                              76.25
                                                                                   Q16                                                              45.13
                                                                                   Q17                                                              46.10
  Social Competence                      Q25             0.880                     Q21                                                              67.80
                                                                                   Q22                                                              101.95
                                                                                   Q24                                                              89.73
                                                                                   Q26                                                              262.31
                                                                                   Q27                                                              80.86
  Social Competence                      Q26             0.885                     Q20                                                              99.04
                                                                                   Q21                                                              107.36
                                                                                   Q22                                                              88.42
                                                                                   Q25                                                              262.31
                                                                                   Q27                                                              176.58
  People and Principles Orientation      Q39             0.896                     Q38                                                              156.48
                                                                                   Q40                                                              51.36
  People and Principles Orientation      Q41             0.895                     Q42                                                              380.63
                                                                                   Q60                                                              45.39
  People and Principles Orientation      Q61             0.898                     Q42                                                              42.86
                                                                                   Q60                                                              131.43
                                                                                   Q62                                                              194.29
                                                                                   Q65                                                              50.34
  Self-improvement and Self-reflection   Q47             0.925                     Q48                                                              81.84
                                                                                   Q50                                                              180.82
                                                                                   Q52                                                              69.20
                                                                                   Q54                                                              60.44
  Self-improvement and Self-reflection   Q53             0.924                     Q49                                                              47.03
                                                                                   Q52                                                              227.19
                                                                                   Q54                                                              227.11
                                                                                   Q57                                                              43.85
  Self-improvement and Self-reflection   Q57             0.924                     Q53                                                              43.85
                                                                                   Q55                                                              52.08
                                                                                   Q56                                                              78.19
                                                                                   Q58                                                              179.73

Only M.I.s (with items within the same factor) larger than 40.00 were shown.

### Factor Structure of the Modified Model: SLB-SF-38

As detailed in [Table 6](#T6){ref-type="table"}, the fit indices considerably improved after the deletion of problematic items (CFI = 0.902; NNFI = 0.894; RMSEA = 0.056; SRMR = 0.045). The M.I.s of this 38-item model (Model 1) were further scrutinized. Three pairs of parameters indicated high covariance, including items Q04 and Q05 (M.I. = 239.75), Q18 and Q19 (M.I. = 150.34), and Q49 and Q50 (M.I. = 399.57).

###### 

Goodness-of-fit statistics for the modified CFA models.

  Model                           Modifications                                                          Comparative models   *χ*^2^     Δ*χ*^2^   *df*    Δ*df*   *p*       CFI     NNFI     RMSEA (90% CI)           SRMR
  ------------------------------- ---------------------------------------------------------------------- -------------------- ---------- --------- ------- ------- --------- ------- -------- ------------------------ -------
  0                               Original model (Six-factor SLB-SF-48)                                                       9,939.86             1,065                     0.864   0.856    0.061 (0.060 -- 0.062)   0.046
  1                               10 items deleted (see [Table 5](#T5){ref-type="table"}) from Model 0                        5,297.81             650                       0.902   0.894    0.056 (0.055 -- 0.058)   0.045
                                                                                                         1 versus 0                      4642.05           415     \<0.001                                             
  2                               Model 1 + correlated errors of Q04 and Q05                                                  5,062.22             649                       0.907   0.900    0.055 (0.054 -- 0.057)   0.046
                                                                                                         2 versus 1                      235.59            1       \<0.001                                             
  3                               Model 2 + correlated errors of Q18 and Q19                                                  4,912.93             648                       0.910   0.903    0.054 (0.053 - 0.056)    0.046
                                                                                                         3 versus 2                      149.29            1       \<0.001                                             
  4                               Model 3 + correlated errors of Q49 and Q50                                                  4,496.31             647                       0.919   0.912    0.052 (0.050 -- 0.053)   0.046
                                                                                                         4 versus 3                      416.62            1       \<0.001                                             
  5                               Model 4: Males (*N* = 742; separate testing)                                                1,896.30             647                       0.922   0.915    0.051 (0.048 -- 0.054)   0.043
  6                               Model 4: Females (*N* = 1,498; separate testing)                                            3,606.68             647                       0.906   0.898    0.055 (0.054 -- 0.057)   0.051
  7                               Model 4: Odd (*N* = 1,120; separate testing)                                                2,683.30             647                       0.917   0.910    0.053 (0.051 -- 0.055)   0.047
  8                               Model 4: Even (*N* = 1,120; separate testing)                                               2,837.68             647                       0.906   0.898    0.055 (0.053 -- 0.057)   0.050
  Criterion for goodness-of-fit                                                                          --                              --                        ≥0.90     ≥0.90   \<0.08   \<0.10                   

N

whole

= 2,240. All χ

2

values were statistically significant at p \< 0.001 (two-tailed); Δχ

2

, change in χ

2

compared to the previous model; Δdf, change in degrees of freedom compared to the previous model; CFI, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation; CI, Confidence Interval; NNFI, Bentler--Bonett Non-Normed Fit Index; SRMR, Standardized Root Mean Square Residual.

[@B15] contended that these extreme M.Is. may be attributed to the unique characteristics that these items shared in content. Accordingly, these three pairs of scale items were revisited. First, both items Q04 and Q05 refer to problem-solving. Second, items Q18 and Q19 measure specifically participants' adaptive coping strategies amidst adversity. Third, both items Q49 and Q50 tap into participants' mindset or competence in goal-setting. In a nutshell, all these observations pointed toward an overlap in content amongst the three pairs of items, which justified the inclusion of error correlations amongst these pairs ([@B88]). Consequently, three modified models were re-specified based on Model 1. More specifically, Model 2 included a correlation between errors of items Q04 and Q05; Model 3 built on Model 2 by incorporating an error covariance of items Q18 and Q19; Model 4 further added to Model 3 by co-varying the errors of items Q49 and Q50. [Table 6](#T6){ref-type="table"} presents the goodness-of-fit statistics of Model 1 to Model 4 so as the initial six-factor 48-item solution (Model 0).

All indices represented the adequate fit of Model 4 to the data (*χ*^2^(647) = 4,496.31; CFI = 0.919; NNFI = 0.912, RMSEA = 0.052 \[90% CI: 0.050--0.053\]; SRMR = 0.046). The results of Chi-square tests showed that Model 2, Model 3 and Model 4 demonstrated significant improvement compared to Model 1, Model 2 and Model 3, respectively. We also referred to the difference-in-CFI (ΔCFI) indicator with reference to [@B19] proposed cutoff of \| 0.01\| as the benchmark. The results showed that Model 4 significantly improved than Model 1. As a result, Model 4 was accepted as the final model (SLB-SF-38, see [Figure 2](#F2){ref-type="fig"}).

![The final six-factor factorial model (Model 4; i.e., SLB-SF-38) of the Service Leadership Behavior Scale.](fpsyg-10-01770-g002){#F2}

As shown in [Table 7](#T7){ref-type="table"}, the standardized factor loadings of all 38 items were above 0.50 (*p* \< 0.001, two-tailed), and squared multiple correlations were greater than 0.25 (*p* \< 0.001, two-tailed).

###### 

Standardized factor loadings for the six subscales of SLB-SF-38 (Model 4).

  Subscales                                    Items   Factor loadings   SMC
  -------------------------------------------- ------- ----------------- ------
  \(1\) Self-improvement and Self-reflection   Q48     0.72              0.52
                                               Q49     0.65              0.42
                                               Q50     0.62              0.39
                                               Q51     0.76              0.58
                                               Q52     0.75              0.57
                                               Q54     0.74              0.54
                                               Q55     0.76              0.58
                                               Q56     0.80              0.65
                                               Q58     0.71              0.51
  \(2\) People and Principles Orientation      Q01     0.51              0.26
                                               Q32     0.62              0.38
                                               Q37     0.71              0.51
                                               Q38     0.73              0.53
                                               Q40     0.63              0.40
                                               Q42     0.70              0.49
                                               Q60     0.69              0.47
                                               Q62     0.63              0.39
                                               Q65     0.65              0.43
  \(3\) Resilience                             Q12     0.62              0.38
                                               Q13     0.71              0.50
                                               Q15     0.77              0.59
                                               Q16     0.78              0.60
                                               Q17     0.78              0.61
                                               Q18     0.67              0.45
                                               Q19     0.66              0.44
  \(4\) Social Competence                      Q20     0.79              0.63
                                               Q21     0.83              0.69
                                               Q22     0.81              0.66
                                               Q24     0.72              0.51
                                               Q27     0.64              0.41
  \(5\) Problem-Solving                        Q04     0.65              0.42
                                               Q05     0.64              0.41
                                               Q06     0.79              0.62
                                               Q07     0.79              0.63
                                               Q08     0.74              0.55
  \(6\) Mentorship                             Q43     0.75              0.56
                                               Q44     0.86              0.74
                                               Q45     0.82              0.67

N = 2,240. SMC, Squared multiple correlations. All standardized factor loadings (STDYX metrics) and SMC were statistically significant at p \< 0.001 (two-tailed).

### Invariance Tests Across Genders

Model 4 was tested separately by gender in Model 5 and Model 6 to gauge its factorial stability ([@B15]; [@B86]). As shown in [Table 6](#T6){ref-type="table"}, both models demonstrated adequate fit to the data in both the male (Model 5: *χ*^2^ (647) = 1,896.30; CFI = 0.922; NNFI = 0.915, RMSEA = 0.051 \[90% CI: 0.048 to 0.054\]; SRMR = 0.043) and female subsamples (Model 6: *χ*^2^ (647) = 3,606.68; CFI = 0.906; NNFI = 0.898, RMSEA = 0.055 \[90% CI: 0.054 to 0.057\]; SRMR = 0.051). As illustrated in [Table 8](#T8){ref-type="table"}, all factor loadings and the squared multiple correlations in the two models were significant at *p* \< 0.001, two-tailed.

###### 

Complete standardized factor loadings and squared multiple correlations for Model 5 to Model 8.

                                                       Model 5 (Males; *N* = 742)   Model 6 (Males; *N* = 1,498)   Model 7 (Odd; *N* = 1,120)   Model 8 (Even; *N* = 1,120)                        
  ---------------------------------------------------- ---------------------------- ------------------------------ ---------------------------- ----------------------------- ------ ------ ------ ------
  **Factor 1. Self-improvement and Self-reflection**                                                                                                                                               
  Q48                                                  0.71                         0.51                           0.73                         0.53                          0.72   0.52   0.73   0.53
  Q49                                                  0.64                         0.41                           0.65                         0.42                          0.63   0.40   0.66   0.44
  Q50                                                  0.63                         0.39                           0.63                         0.39                          0.63   0.39   0.62   0.39
  Q51                                                  0.75                         0.56                           0.76                         0.58                          0.74   0.55   0.78   0.60
  Q52                                                  0.75                         0.58                           0.75                         0.56                          0.75   0.56   0.76   0.58
  Q54                                                  0.74                         0.54                           0.74                         0.54                          0.75   0.56   0.72   0.52
  Q55                                                  0.74                         0.54                           0.77                         0.60                          0.76   0.58   0.76   0.57
  Q56                                                  0.78                         0.61                           0.82                         0.67                          0.82   0.67   0.79   0.62
  Q58                                                  0.72                         0.51                           0.71                         0.50                          0.71   0.51   0.72   0.51
  **Factor 2. People and Principles Orientation**                                                                                                                                                  
  Q01                                                  0.59                         0.35                           0.46                         0.21                          0.52   0.27   0.51   0.26
  Q32                                                  0.65                         0.42                           0.59                         0.34                          0.64   0.41   0.59   0.35
  Q37                                                  0.74                         0.55                           0.69                         0.48                          0.73   0.53   0.71   0.50
  Q38                                                  0.75                         0.57                           0.71                         0.50                          0.74   0.55   0.72   0.52
  Q40                                                  0.68                         0.46                           0.60                         0.36                          0.64   0.41   0.63   0.39
  Q42                                                  0.73                         0.54                           0.67                         0.45                          0.70   0.49   0.70   0.48
  Q60                                                  0.70                         0.58                           0.68                         0.46                          0.69   0.48   0.68   0.47
  Q62                                                  0.64                         0.67                           0.62                         0.38                          0.63   0.40   0.62   0.39
  Q65                                                  0.65                         0.65                           0.65                         0.43                          0.66   0.44   0.65   0.42
  **Factor 3. Resilience**                                                                                                                                                                         
  Q12                                                  0.58                         0.34                           0.64                         0.41                          0.60   0.36   0.63   0.40
  Q13                                                  0.68                         0.46                           0.73                         0.53                          0.72   0.52   0.69   0.48
  Q15                                                  0.77                         0.60                           0.76                         0.58                          0.76   0.57   0.78   0.61
  Q16                                                  0.75                         0.57                           0.79                         0.63                          0.77   0.59   0.79   0.62
  Q17                                                  0.78                         0.61                           0.78                         0.60                          0.81   0.65   0.75   0.56
  Q18                                                  0.69                         0.47                           0.66                         0.43                          0.67   0.45   0.67   0.45
  Q19                                                  0.66                         0.44                           0.66                         0.44                          0.71   0.50   0.61   0.37
  **Factor 4. Social Competence**                                                                                                                                                                  
  Q20                                                  0.78                         0.61                           0.80                         0.64                          0.82   0.68   0.76   0.58
  Q21                                                  0.81                         0.66                           0.84                         0.71                          0.83   0.70   0.83   0.69
  Q22                                                  0.80                         0.63                           0.81                         0.66                          0.81   0.66   0.81   0.65
  Q24                                                  0.72                         0.52                           0.71                         0.50                          0.74   0.54   0.69   0.48
  Q27                                                  0.68                         0.46                           0.61                         0.37                          0.67   0.45   0.61   0.37
  **Factor 5. Problem-Solving**                                                                                                                                                                    
  Q04                                                  0.65                         0.42                           0.65                         0.43                          0.66   0.44   0.64   0.41
  Q05                                                  0.67                         0.45                           0.63                         0.39                          0.64   0.41   0.65   0.42
  Q06                                                  0.78                         0.61                           0.79                         0.63                          0.76   0.58   0.82   0.66
  Q07                                                  0.78                         0.62                           0.80                         0.64                          0.77   0.59   0.81   0.66
  Q08                                                  0.73                         0.54                           0.75                         0.56                          0.75   0.56   0.74   0.55
  **Factor 6. Mentorship**                                                                                                                                                                         
  Q43                                                  0.76                         0.58                           0.74                         0.55                          0.76   0.57   0.74   0.55
  Q44                                                  0.82                         0.67                           0.89                         0.79                          0.85   0.73   0.87   0.76
  Q45                                                  0.80                         0.65                           0.82                         0.68                          0.81   0.66   0.82   0.67

N

whole

= 2,240. SMC, Squared multiple correlations. All standardized factor loadings (STDYX metrics) and SMC were statistically significant at p \< 0.001 (two-tailed).

As abovementioned, the invariance models were tested by the configural invariance model (Model 9), the metric invariance model (Model 10), the scalar invariance model (Model 11), and the error variance invariance model (Model 12). [Table 9](#T9){ref-type="table"} showed the results of the Chi-square tests, which revealed no significant difference between Model 9 and 10 (Δ*χ*^2^ = 39.03, Δ*df* = 32, *p* \> 0.05), but significant differences between Model 10 and 11 (Δ*χ*^2^ = 187.30, Δ*df* = 38, *p* \< 0.001), and between Model 11 and 12 (Δ*χ*^2^ = 499.81, Δ*df* = 41, *p* \< 0.001). As mentioned earlier, we followed Cheung and Rensvold's suggestion ([@B19]) and referred to the value of Δ CFI.

###### 

Summary of goodness-of-fit for invariance tests: multigroup comparisons.

  Model description                  Comparative model   *χ*^2^     Δ*χ*^2^   *df*    Δ*df*   Statistical significance   CFI     ΔCFI      NNFI    ΔCFI ≤ \|0.01\|?   RMSEA (90% CI)
  ---------------------------------- ------------------- ---------- --------- ------- ------- -------------------------- ------- --------- ------- ------------------ ----------------------
  **Gender invariance**                                                                                                                                               
  \(9\) Configural invariance        --                  5,502.98   --        1,294   --      --                         0.912   --        0.904   --                 0.054 (0.052--0.055)
  \(10\) Metric invariance           --                  5,542.01   --        1,326   --      --                         0.912   --        0.906   --                 0.053 (0.052--0.055)
                                     10 versus 9         --         39.03     --      32      N.S.                       --      \<0.001   --      Yes                --
  \(11\) Scalar invariance           --                  5,729.31   --        1,364   --      --                         0.908   --        0.906   --                 0.053 (0.052--0.055)
                                     11 versus 10        --         187.30    --      38      *p* \< 0.001               --      0.004     --      Yes                --
  \(12\) Error variance invariance   --                  6,229.12   --        1,405   --      --                         0.899   --        0.899   --                 0.055 (0.054--0.057)
                                     12 versus 11        --         499.81    --      41      *p* \< 0.001               --      0.009     --      Yes                --
  **Subgroup invariance**                                                                                                                                             
  \(13\) Configural invariance       --                  5,520.98   --        1,294   --      --                         0.912   --        0.904   --                 0.054 (0.053--0.055)
  \(14\) Metric invariance           --                  5,567.64   --        1,326   --      --                         0.912   --        0.906   --                 0.053 (0.052--0.055)
                                     14 versus 13        --         46.66     --      32      *p* \< 0.05                --      \<0.001   --      Yes                --
  \(15\) Scalar invariance           --                  5,608.20   --        1,364   --      --                         0.912   --        0.909   --                 0.053 (0.051--0.054)
                                     15 versus 14        --         40.56     --      38      N.S.                       --      \<0.001   --      Yes                --
  \(16\) Error variance invariance   --                  5,710.42   --        1,405   --      --                         0.910   --        0.910   --                 0.052 (0.051--0.054)
                                     16 versus 15        --         102.22    --      41      *p* \< 0.001               --      0.002     --      Yes                --

N

whole

= 2,240; N

males

= 742; N

females

= 1,498; N

odd

= 1,120; N

even

= 1,120; CFI, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation; CI, confidence interval; Δχ

2

, change in χ

2

compared to the previous model; Δdf, change in degrees of freedom compared to the previous model; N.S., Δχ

2

not significant at p \< 0.05; ΔCFI, change in CFI compared to the previous model; ΔCFI ≤ \|0.01\|?, Was the change in CFI not larger than the \|0.01\|-cutoff?; Model 9 and Model 13, no equality constraints were imposed; Model 10 and Model 14, equality constraints were imposed on all factor loadings; Model 11 and Model 15, equality constraints were imposed on all factor loadings and intercepts of the measured variables; Model 12 and Model 16, equality constraints were imposed on all factor loadings, intercepts, and residual variances.

As shown in [Table 9](#T9){ref-type="table"}, Model 9 in which no quality constraint was postulated fit adequately with the data (*χ*^2^ (1,294) = 5,502.998; CFI = 0.912; NNFI = 0.904, RMSEA = 0.054 \[90% CI: 0.052 to 0.055\]; SRMR = 0.049), suggesting invariance of the overall factorial structure across genders. In Model 10, factor loadings were constrained to be equal across genders. The value of ΔCFI (\<0.001) compared to Model 9 was below [@B19] proposed cutoff (0.01), suggesting invariance in factor loadings as well across genders.

In Model 11, equality constraints were placed upon both factor loadings and measurement intercepts across the male and female groups. The value of ΔCFI (0.004) denoted invariance in measurement intercepts of each item across genders (see [Table 9](#T9){ref-type="table"}).

Lastly, in Model 12 we constrained the error variance, factor loading, and measurement intercept of each variable to be equal across genders to establish error variance invariance model (Model 12). The value of ΔCFI (0.009, see [Table 9](#T9){ref-type="table"}) was again below 0.01, suggesting that same level of measurement error was present for each item between males and females ([@B50], p. 115).

### Invariance Tests Across Other Subsamples

Following Shek and colleagues' procedure ([@B86], [@B87]; [@B88]), subset B (*N* = 2,240) was further divided into group "odd" (*N* = 1,120) and group "even" (*N* = 1,120) based on case number. Both groups were subjected to the identical set of invariance tests as reported above. As shown in [Table 6](#T6){ref-type="table"}, Model 4 fitted reasonably well with the dataset in both the odd (Model 7: *χ*^2^ (647) = 2,683.30; CFI = 0.917; NNFI = 0.910, RMSEA = 0.053 \[90% CI: 0.051 to 0.055\]; SRMR = 0.047) and even groups (Model 8: *χ*^2^ (647) = 2,837.68; CFI = 0.906; NNFI = 0.898, RMSEA = 0.055 \[90% CI: 0.053--0.057\]; SRMR = 0.050). These findings provided basis for the ensuing series of MGCFAs, which served to establish measurement invariance across the two subsamples.

In Model 13, no equality constraints were imposed. As illustrated in [Table 9](#T9){ref-type="table"}, the goodness-of-fit indices of Model 13 exhibited acceptable fit to the data (*χ*^2^(1,294) = 5,520.98; CFI = 0.912; NNFI = 0.904, RMSEA = 0.054 \[90% CI: 0.053 to 0.055\]; SRMR = 0.048), suggesting configural invariance. We further constrained the factor loadings to be equal in Model 14 and compared it with the baseline Model 13. The result of *χ*^2^ test was significant at the 0.05 level (Δ*χ*^2^ = 46.66, Δ*df* = 32, *p* \< 0.05). The resultant value of ΔCFI (\<0.001) provided support for the metric invariance across the two subsamples. In Model 15, equality constraints were further placed on the measurement intercepts of all items. The *χ*^2^ test showed a non-significant result (Δ*χ*^2^ = 40.56, Δ*df* = 38, *p* \> 0.05). Likewise, the value of ΔCFI (\<0.001) derived from the comparison between Model 14 and Model 15 conveyed scalar invariance. In Model 16 the error variance, factor loading and measurement intercept were held equal for every item across both subsamples. Although the *χ*^2^ test showed a significant difference between Model 16 and 15 (Δ*χ*^2^ = 76.56, Δ*df* = 41, *p* \< 0.001), the resultant value of ΔCFI (0.002) remained trivial by [@B19] standard, signaling error variance invariance of the final factorial solution (SLB-SF-38) as displayed in [Figure 2](#F2){ref-type="fig"}.

Besides, we also examined the measurement invariance across age groups by dividing subset B (*N* = 2,240) into two groups based on student age. The "Young" Group (*N* = 1,120, mean age = 19.17 years, *SD* = 0.76) and "Old" Group (*N* = 1,120, mean age = 21.71, *SD* = 1.24) were subjected to the same invariance tests mentioned above. Same as gender invariance, the resultant values of ΔCFI (≤0.01) also supported configural, metric, scarlar and error variance invariance of the factorial structure between the two age groups.

In summary, the present findings provided strong support for the factorial validity of the 38-item Service Leadership Behavior Scale (SLB-SF-38). Apart from exhibiting adequate fit to the data, the strong factorial stability of the SLB-SF-38 was underscored by the series of invariance test performed based on groups defined by gender and age as well as with randomly assigned subjects. Specifically, measurement invariance of the SLB-SF-38 was supported in terms of configural, metric, scalar, and error variance invariance.

Reliability of the Measures
---------------------------

As indicated in [Table 10](#T10){ref-type="table"}, the SLB-SF-38 showed excellent reliability (α = 0.96, mean inter-item correlations = 0.38). All its six subscales also demonstrated good to excellent reliability in the present study (αs \> 0.84, mean inter-item correlations \> 0.35). The inter-correlations among the SLB-SF-38 and the subscales ranged from 0.42 to 0.87 (*p* \< 0.001, two-tailed). These findings underscored the strong internal consistency of the SLB-SF-38 and the subscales.

###### 

Correlation coefficients, mean inter-item correlations and Cronbach's alpha amongst the six subscales and the whole scale.

                                                               Subscales                               
  -------------------------------------------- --------------- ----------- ------ ------ ------ ------ ------
  \(1\) Self-improvement and Self-reflection   0.909 (0.530)   --          --     --     --     --     --
  \(2\) People and Principles Orientation      0.868 (0.426)   0.70        --     --     --     --     --
  \(3\) Resilience                             0.880 (0.515)   0.61        0.57   --     --     --     --
  \(4\) Social Competence                      0.868 (0.570)   0.61        0.69   0.64   --     --     --
  \(5\) Problem-Solving                        0.853 (0.538)   0.58        0.50   0.61   0.52   --     --
  \(6\) Mentorship                             0.847 (0.647)   0.58        0.58   0.50   0.49   0.42   --
  38-item Service Leadership Behavior Scale    0.958 (0.377)   0.87        0.85   0.82   0.81   0.74   0.70

N = 2,240. All correlation coefficients are statistically significant at p \< 0.001 (two-tailed).

Convergent Validity Assessment
------------------------------

### Correlation With External Criterion Measures

As shown in [Table 11](#T11){ref-type="table"}, consistent with Hypotheses 1 to 4, correlational findings revealed the significant (*p* \< 0.001, two-tailed) and positive association between the SLB-SF-38 (inclusive of all subscales) and the RSLP (*r*s ranging from 0.49 to 0.79), MSC (*r*s ranging from 0.37 to 0.66), LEF (*r*s ranging from 0.37 to 0.52) and IRI (*r*s ranging from 0.20 to 0.55). These findings provided convergent evidence for the validity of the SLB-SF-38, given that this scale was moderately related to several constructs outlining the behavioral characteristics of a service leader ([@B23]).

###### 

Correlations with external criterion scales (and subscales).

                                                     External criterion scales (and subscales)                               
  -------------------------------------------------- ------------------------------------------- ------ ------ ------ ------ ------
  38-item Service Leadership Behavior Scale          0.79                                        0.66   0.52   0.44   0.31   0.47
  Subscale 1: Self-improvement and Self-reflection   0.69                                        0.58   0.45   0.38   0.28   0.40
  Subscale 2: People and Principles Orientation      0.78                                        0.70   0.37   0.55   0.44   0.53
  Subscale 3: Resilience                             0.57                                        0.44   0.42   0.23   0.12   0.30
  Subscale 4: Social Competence                      0.62                                        0.58   0.46   0.42   0.32   0.43
  Subscale 5: Problem-Solving                        0.49                                        0.37   0.45   0.20   0.10   0.26
  Subscale 6: Mentorship                             0.64                                        0.45   0.40   0.25   0.16   0.29

N = 2,240. All correlation coefficients are statistically significant at p \< 0.001 (two-tailed). RSLP, Revised Servant Leadership Profile; MSC, Moral Self-Concept; LEF, Leadership Efficacy; IRI, Interpersonal Reactivity Index; IRI-EC, Subscale "Empathic Concern"; IRI: PT, Subscale "Perspective Taking."

### Correlation With Other Service Leadership Measures

Furthermore, findings of correlational analyses between the SLB-SF-38 and the final versions of the Service Leadership Attitude (SLA-SF-46) and Knowledge (SLK-SF-40) Scales are summarized in [Table 12](#T12){ref-type="table"}. Discussions in relation to the validation of the eight-factor SLA-SF-46 as well as the one-factor SLK-SF-40 are featured in two other papers. The SLB-SF-38 was overall moderately and positively linked to the SLA-SF-46 (*r* = 0.58) and also positively linked to the SLK-SF-40 (*r* = 0.19). The subscales of the SLB-SF-38 were also correlated positively and significantly with both the SLA-SF-46 and the SLK-SF-40. Although some occasional non-significant and unexpected results were observed, the results of correlational analyses supported Hypotheses 5 and 6.

###### 

Correlations with other Service Leadership scales (and subscales) under validation.

                                                     SLK-SF-40   SLA-F1   SLA-F2   SLA-F3   SLA-F4   SLA-F5   SLA-F6   SLA-F7   SLA-F8        SLA-SF-46
  -------------------------------------------------- ----------- -------- -------- -------- -------- -------- -------- -------- ------------- -----------
  38-item Service Leadership Behavior Scale          0.19        0.51     0.49     0.51     0.40     0.50     0.47     0.28     −0.05         0.58
  Subscale 1: Self-improvement and Self-reflection   0.20        0.46     0.42     0.42     0.33     0.44     0.43     0.20     −0.03^n.s.^   0.50
  Subscale 2: People and Principles Orientation      0.28        0.52     0.55     0.52     0.41     0.56     0.47     0.28     0.02^n.s.^    0.62
  Subscale 3: Resilience                             0.06        0.35     0.33     0.37     0.29     0.32     0.33     0.23     −0.09         0.39
  Subscale 4: Social Competence                      0.20        0.42     0.43     0.41     0.31     0.44     0.38     0.23     0.02^n.s.^    0.49
  Subscale 5: Problem-Solving                        0.12        0.38     0.34     0.34     0.25     0.33     0.36     0.13     −0.05         0.39
  Subscale 6: Mentorship                             −0.08       0.26     0.26     0.40     0.35     0.22     0.22     0.27     −0.18         0.32

N = 2,240. Unless otherwise specified by superscript "n.s." which denotes statistical non-significance, all correlation coefficients are significant at

p

\< 0.05 (two-tailed). SLK-SF-40, Scale score of the one-factor, 40-item Service Leadership Knowledge Scale; SLA-SF-46, Scale score of the eight-factor, 46-item Service Leadership Attitude Scale; SLA-F1, Factor "Vision and competence"; SLA-F2, Factor "People orientation"; SLA-F3, Factor "Caring disposition"; SLA-F4, Factor "Ethical role model"; SLA-F5, Factor "Social competence"; SLA-F6, Factor "Self-understanding and reflection"; SLA-F7, Factor "Positive view about human beings"; SLA-F8, Factor 8 "Unchangeable and dark human nature."

To conclude, the present findings offered solid and consistent evidence for the construct validity of the SLB-SF-38. The main scale and the six subscales were correlated with a series of well-validated measures developed to examine constructs related to service leadership. Besides, the SLB-SF-38 and the subscales were also correlated with Service Leadership Attitude Scale and Service Leadership Knowledge Scale, which assessed the different dimensions of the same underlying construct. Thus, the SLB-SF-38 is shown to be a valid and reliable measurement tool of the behavioral characteristics of a service leader.

Discussion
==========

The present study attempted to examine the reliability, convergent validity and dimensionality of the Short-Form Service Leadership Behavior Scale (SLB-SF-65) based on a large sample of Hong Kong undergraduates. The findings suggested the retention of 38 items, which can be grouped under six dimensions including "Self-improvement and Self-reflection," "People and Principles Orientation," "Resilience," "Social Competence," "Problem-Solving," and "Mentorship." The results of multi-group CFA supported the stability of this factorial structure. Both the SLB-SF-38 and the six subscales presented good internal consistency and robust convergent validity. In short, this study validated the SLB-SF-38 as a sound assessment tool to evaluate the behavioral attributes of service leaders.

There are several strengths of the present study. First, the development of the scales were driven by the Service Leadership Model, which has been extensively covered in the literature and shown to be beneficial to university students in Hong Kong ([@B68]; [@B77]). Second, the present study employed a large sample which accounted for 5.36% of the total 84,388 Hong Kong undergraduates in the 2016/17 academic year ([@B92]). This large sample contributed to the robust findings ([@B12]). Third, the present study constructed an objective and psychometrically sound measurement tool to the leadership and youth development literature. Fourth, this study validated an objective measurement assessing service leadership behaviors in a Chinese context with an important role in the global service economy.

The present six dimensions aligned well with the Service Leadership Model. First, the factor "Self-improvement and Self-reflection" (nine items) emphasizes the importance of reviewing and improving one's own leadership behavior as a continuous quest ([@B22], p. 59). The second factor "People and Principles Orientation" (9 items) is concerned with having a set of personal code of ethics and treating others with care ([@B23]). This dimension is consistent with the morality, trust, fairness and respect emphasized in Service Leadership Model. Third, the dimension "Resilience" (seven items) measures an individual's ability to effectively respond toward stress, difficulty, and other unpleasant events in life ([@B83]). This dimension can be conceptualized as an intrapersonal competence that enhances leadership effectiveness ([@B59]; [@B30]). Therefore, resilience constitutes an essential behavioral attribute of an effective service leader, and it is definitely a key component of service leadership education ([@B79]). The fourth factor "Social Competence" (five items) covers three aspects on one's capacity to effectively handle social interactions. These aspects include the ability to get along with other people, to build and accordingly maintain close relationships, and to behave appropriately in social settings (see [@B56]). This factor echoes the interpersonal competence outlined in Service Leadership Model. Fifth, the dimension "Problem-Solving" (five items) measures people's critical thinking when tackling difficult or complex issues ([@B3]). Problem-Solving falls into the category of intrapersonal competence as part of the service leadership education curriculum ([@B79]). Effective problem-solving is vital to leadership success ([@B51]), and closely related to other intrapersonal competence such as emotion management ([@B48]). Furthermore, service leaders may need to solve potentially conflicting needs of self, others, and the systems without compromising on morality. In this situation, critical thinking will help service leaders to see bigger picture and handle the problem in a timely manner ([@B36]). Thus, the factor "Problem-Solving" underlies a dimension of behavioral attributes of service leadership. Lastly, the subscale "Mentorship" (three items) measures participants' capability and willingness to support other's development ([@B84]), echoing the *Competence* and *Care* components highlighted in the Service Leadership Model. In short, the findings provide support for the "3-Cs" (*Competence*, *Character* and *Care*) of the Service Leadership Model. The results also echo the belief that both "being" (i.e., *Character* and *Care*) and "doing" (i.e., *Competence*) are important for effective leadership. The findings are pioneering in terms of constructing a validated measures of service leadership in Chinese societies.

The present study provides support for the developed tool on service leadership behavior. The findings enable cross-institutional analyses on curriculum effectiveness, and also offer robust empirical support for the Service Leadership Model ([@B68]; [@B77]). Theoretically speaking, the finings underscore the importance of the different dimensions of the measure as components of service leadership. This contributes to the development of the theory of service leadership.

The present study has several practical implications. First, the SLB-SF-38 can be employed to assess the impact of a service leadership training program. As students are expected to demonstrate an improvement in behavioral attributes of service leadership after completing the program, educators can use this tool to assess the change. Second, the dimensionality of the SLB-SF-38 can be used to refine service leadership education curriculum. Specifically, the curriculum materials for future service leadership training may be tuned to focus on the six dimensions identified. Third, the SLB-SF-38 can be used by employers looking for candidates possessing key behavioral attributes of an effective service leader. Finally, the developed tool can help researchers to conduct studies on service leadership in the changing service economy in the global context.

While the present study is pioneer in the area of service leadership, there are several limitations of the study. First, only undergraduate students in Hong Kong were recruited in the present study. Hence, it would be helpful to understand the psychometric properties of the measure in other student populations. Besides, to further endorse the factorial validity of the SLB-SF-38, follow-up validation studies using a sample of executives (e.g., [@B1]) or managers (e.g., [@B99]) are suggested.

Second, given that the present survey comprised over 250 items, response burden may influence the response quality ([@B42]). Besides, content overlap could also be a "turn-off" for the respondents ([@B61]). In addition, although findings provide strong support for the internal consistency of the SLB, the test-retest reliability analyses can be conducted to examine the temporal stability of the measure in future. Nevertheless, our results showed good internal consistency of both the scale and the subscales (see [Table 4](#T4){ref-type="table"}), implying the quality responses from the participants ([@B55]).

Third, the SLB-SF-38 relies on participants' self-rated leadership behavior, which may cause social desirability bias in responses. Participants may tend to provide favorable instead of truthful responses. Although we assured the participants that the responses would be kept confidential and anonymous, this limitation should be taken into account. In future, additional information collected from other informants (e.g., followers) would give a more comprehensive picture about service leadership behavior seen from different perspectives.

Finally, one can criticize that because the data are ordinal data, it is not appropriate to use parametric factor analysis. While we acknowledge this weakness of the present paper, we would like to make several arguments supporting the approach adopted in this study. Primarily, although there are contrary views, it is a common practice to treat ordinal data with several response categories as continuous data ([@B53]). Second, it is also a common practice to apply CFA with ML estimation to test the model of Likert scale measurement ([@B16]). For example, similar papers using CFA to analyze Likert scale data have been reported in some prestigious journals, including *Frontiers in Psychology* and *Psychological Assessment* ([@B98]; [@B24]; [@B39]; [@B27]).

Third, Carifio and Perla discussed some common misunderstandings about Likert scales and regarded the claim that "because Likert scales are ordinal-level scales, only non-parametric statistical tests should be used with them" ([@B17], p. 114) as a common myth. They further pointed out that "if one is using a 5--7 point Likert response format, and particularly so for items that resemble a Likert-like scale and factorially hold together as a scale or subscale reasonably well, then it is perfectly acceptable and correct to analyze the results at the (measurement) scale level using parametric analyses techniques such as the F-Ratio or the Pearson correlation coefficients or its extensions (i.e., multiple regression and so on), and the results of these analyses should and will be interpretable as well" ([@B17], p. 115).

Fourth, we understand that other estimators (e.g., WLSMV) can be superior to ML when there are few ordinal categories. However, there are views supporting the application of ML for categorical data under specific conditions ([@B16]). Some researchers have compared ML and other estimators applied for CFA analysis with ordered categorical data, such as WLSMV ([@B10]), WLS ([@B43]), GLS ([@B53]; [@B35]), and cat-LS ([@B60]). Most of these comparisons concluded that ML performed as good as or even better than other methods when (a) the data approximated a normal distribution (have mildly to moderately skewed/kurtosis variables), (b) there were more than five response categories, and (c) the sample size was not small. In this study, these three conditions were fully met. On the other hand, some researchers have highlighted the disadvantages of WLSMV. For example, Li pointed out the weaknesses of inter factor correlations and standard errors in WLSMV estimation "when the sample size is small, and/or when a latent distribution is moderately non-normal" ([@B44], p. 948). In addition, [@B26] also noticed that WLSMV may produce factor correlation estimates with overestimation when dealing with five or more ordered categories.

Finally, as suggested by [@B60], the choice of available methods should rely on data characters (e.g., sample size, model size, the normality of distribution), the characters of constructs underlying (e.g., the distribution of the constructs), and researchers' own interests. In the present study, the data in general showed a normal distribution, the sample size was relatively large, and six response categories were used. In this regard, ML seems appropriate. As suggested by [@B2], p. 92) recommended researchers "should consider staying with traditional parametric tests" when the above conditions are met. Obviously, ML provides better robust standard errors for factor correlations and the desirable asymptotic properties such as asymptotically efficiency ([@B43]; [@B60]).

In short, we understand the reviewer's concern. We acknowledge the related limitations of the study and we suggest a future study to be conducted to provide an additional picture. Despite this limitation, the present study provides pioneer and exciting support for a pioneer scale on service leadership behavior in a Chinese context.

Conclusion
==========

Despite the above limitations, the present study provides evidence for a reliable and valid assessment tool of service leadership behavior. The present analyses provide a strong evidence base for the psychometric properties of the SLB-SF-38 by using a large sample of Chinese undergraduates. The current study fills the gap in the scientific literature on leadership assessment of leadership training amongst Chinese college students, and also provides practical implications for future service leadership education and research.
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